The complex array of functions attributed to LcrV has Although a crystal structure of this protein has been effectively stymied efforts to elucidate its mechanisms actively sought for better understanding of its role of action. Attempts to study structure-function relationin pathogenesis, the wild-type LcrV was found to be ships by deletion analysis and site-directed mutagenerecalcitrant to crystallization. We employed a surface sis have yielded little useful information because they entropy reduction mutagenesis strategy to obtain cryshave been carried out without any knowledge about the tals of LcrV that diffract to 2.2 Å and determined its tertiary structure of LcrV. With that in mind, we set out structure. The refined model reveals a dumbbell-like to determine the crystal structure of LcrV. molecule with a novel fold that includes an unexpected coiled-coil motif, and provides a detailed three-dimensional roadmap for exploring structure-function relaResults and Discussion tionships in this essential virulence determinant. 
the electron density maps, nor is Tyr90 or the residues
The Intramolecular Coiled Coil LcrV has no known catalytic function, and its biological in two internal loops (49-63 and 260-275). The inherent flexibility of these regions may have impeded efforts to activity is dependent on interactions with other proteins including LcrG, a negative regulator of type III secretion. crystallize the wild-type protein. The N-terminal domain (residues 1-146) consists of an antiparallel five-helix It has been proposed that the interaction between these two proteins is mediated by the formation of an intermobundle that is embellished by a 3 10 helix (␣-3), a pair of short, parallel ␤ strands, and an antiparallel hairpin lecular coiled coil involving the N terminus of LcrG and residues 148-169 of LcrV (Lawton et al., 2002), including protruding between helices ␣-1 and ␣-2, the apex of which is disordered. The next segment of the polypepthe Lx 3 Lx 2 Lx 3 L motif in helix ␣-7, a fingerprint of the coiled-coil heptad repeat (Lupas, 1996) . The crystal tide (residues 148-182) forms a long ␣ helix (␣-7) that connects the N-terminal domain to the second globular structure of LcrV confirms that residues 148-169 are indeed helical, but the Lx 3 Lx 2 Lx 3 L motif is engaged by domain. The latter is a less regular structure composed of four short helices (␣8-␣11), two pairs of antiparallel the C-terminal helix (␣-12) in an intramolecular coiled coil. However, the C-terminal helix is preceded by a very ␤ strands, and a considerable portion of extended secondary structure. Finally, the C-terminal residues 274-flexible loop (not resolved in the electron density map), suggesting that it could be pulled apart and the molecule 322, fold into a single long ␣ helix (␣-12), part of which (residues 280-305) forms an antiparallel coiled coil with may alternate between a closed (crystal structure) and an open conformation. The latter, entropically more faresidues 149-178 of helix ␣-7. 
